
FIG. 1 




FIG. 3 




FIG. 4 



APPROVED 


O.G. PIG 


BY 


CLASS 


suacu. v 


DRAFTSMAN 







Terminal 
Display 
Circuits 



72 



Z7 



Terminal 
Processor 
and Memory 
Circuits 




Portable 
Computer 
Terminal 
Device 



71 



+CHG.-H 
101 

4- 



102 



20 



v+ 



WCHG. 



Digital 
Interface 



104 

96 
97 
98 

RESET 



Voltage 
_| Regulator 
and Reset 



-83 



RESET 



Battery Processor, 
Timing and Memory 
Circuits 



82 

^111 



Battery 
Charging 
Controller 



Recharge- 
able 
Battery 
Means 



Battery 
Deep 
Discharge 
Controller 



103 



Battery 
Charging 
Voltage 
Monitor 



Battery 
Voltage 
Monitor 



Battery 
Current 
Monitor 



Battery 
Temperature 
Monitor 



110 



95 



102 



104 

91 
96 

92 
97 

93 



98 



\ Battery Pack and 
\ Associated 
N " Monitoring and 

Conditioning 

Circuitry 



FIG. 5 



APPROVED 


U.O. M(j>. 


□v 


CLASS 


SUBCLAoLr 


DRAFTSMAN 







Charge Rate 
C/5 




55 75 
Temp. °F. 



FIG. 6 




r Cycle No. 5 



^Cycle No. 100 



Cycle No. 500 



Time, Hours 

FIG. 7 



■121 



122 
123 



Volts 
1.2 

1.0 
.8 
.6 









































































2 


0 4 


0 6 


3 8 


0 1( 


DO 12 


!0 



Rated Capacity % 

FIG. 8 




FIG. 9A 





O.G. 


FIG. 


BY 


CLASS 


SUBCL-.C 


DRAFTSMAN 








142 



171 



174 



FIG. 9B 



ApDonvcn 

r* ~ ^ ~ V U 


O.G. HG 


-J 


BY 


CLASS 


SU3CL • 




DRAFTSMAN 









Start 
Conversion 



10-1 



I 




10-2 



n = 7 




10-3 



Read 
Comparator 
Output 



10-4 



10-5 




Set 2 n 
BIT = "0" 



10-8 




10-9 



FIG. 10 





O.G. FIG 


BY 


CLASS 




DRAFTSMAN 







11-1 




Monitor Batt. 
Parameters 
(Discharge) 



11-5 



11-6 



Timer 




11-7 



Communications 
11-8 




Determine 
Command 
Type 



I 



11-9 



Send 
Appropriate 
Response 



I 



11-10 



Perform 
Required 
Function 



11-11 



i 



Read Analog 
Values 



11-3 



I 



Determine 
Charge Level 
(Table Lookup) 



11-4 



FIG. 11 





-' — — ~— t 

O.G. FIG i 


8Y 


CLASS 


SUBCL-'-oi. j 


DRAFTSMAN 




! 

i 



12-12 



Terminal Display 
Circuit 



• 12-25 



12-14 



Terminal 
Processor and 
Memory Circuits 



12-21 



pop 6 6 6 



Battery Charger 
Means 



12-24 



Battery Charge and Deep 
Discharge Controller and Battery 
Condition Monitor Circuitry 



12-18 



12-10 



9 9 



12-20 



12-22 



Recharc 


]eable 


Battery 1 


vleans 



FIG. 1 





O.G. FIL> 


8Y 


^> 1 ft op 




DRAFTSMAN 







12-21 a 



13-10 

R27 13-12 
20K 
5% 2 





1 ^°v ^<P>^ „ 13 . 15 



+Batt 
P3-2 

o-O— . 
12-21C 

GND 
P3-6 

^12-21d 



Discharge 
P3-4 y 



VR1 
LM385 
BZ-2.5 




12-21e 





O.G. FIG. 1 


BY 


CLASS 


SUBCUo^ 


DRAFTSMAN 







14-1 




Turn Off Discharge 
Turn on Fast Charge 



I 



14-7 



Calculate Deep Discharge 
Time 



14-8 



Display Battery Capacity 
(Percent of Eight Hour Deep 
Discharge Time) 



14-9 



FIG. 14 





O.C3. HLa. 


8Y 


CLASS 




DRAFTSMAN 










O.G. FIG. 


BY 


CLASS 


SUBCLASS 


DRAFTSMAN 








B BAT 
DISG" 



x M BAT DISG 



BBCHG / BBSBY 

MBATS- 



APPROVED 


O.G. FIG. 


BY 


CLASS 


SUBCL/.oG 


DRAFTSMAN 







CHG IN 




I— 9_<~J7-3 

tt^T fP3-3 
C1 i>*-*-P3-1 




16-20 16-24 



16-23 \J7 



R35 Ml5-lf ' F*^ 
i ^ 1311 CS A/n < 

BAT MUX 



cs A/DCLK 



APr w U v cU 


„ — i . — — — v 

O.G. FIG. ) 


BY 


CLASS 




DRAFTSMAN 




i 



d) 



17-1 




Read LP and A/D 
Converter 



I 



17-3 



Perform Power Control 
Algorithms 



17-4 



17-5 



Processing 
Operations 
.Complete at 4.65, 
.Volts?, 

Yes 



No 



17-6 



Set Low PWR = 1 
Power Supply = 2.5 Volts 
4.19 MHZXTAL Stops 
CPU Stops 




Set Low PWR = 0 
Power Supply = 4.65 Volts 
4.19 MHZXTAL Starts 
CPU Runs 



Z3 

F0© o 17 



17-8 





O.G. FIG i 

— i 


BY 


OLAbb 


CI rQ/'*! . * •* . ' 


DRAKT3MAN 







18-32 



18-10 

V(+CHG)->^- 18-44 



.J^p- 18-22 



Processor 
Means 



18-36 




18-24 



^+V(BATT) 



18-20V[ + n M8-42T 



VSENSE <^§4 ^18-30 



zb— ^18-44 
18-26V 




18-28 



18-40 



'IG D h 



-18-12 



I (BATT) or 
VSENSE 



19-1->. ^-19-3 




19-4 



APPROVED 




BY 


CLASS 


SUBCLASS 


DRAFTSMAN 







Vsw 



S = 1 



S = 65 



S = 129 



n1 



n2 



n3 



FIG. 20A 



l(L) 
or 

(CHG) 



ns=1 S~ 



20-1 




n ^-20-2 „ /-20-3 

^^^^^^^^^^ ••• 1 ^^^^^^ ** 



ts1 



FIG. 20B 




FIG. 21 



APPROVED 


O.G. FIG. _] 


BY 


CLASS 


SUBCLAci>b ; 


DRAFTSMAN 







22-10 



22-12 



22-40 



Low Offset Voltage Linear Amplifier 




22-14 



A. 



r 



22-18 



Samj 


Die & 


HoldC 


Circuits 



I 



Analog To Digital 
Converter Channels 



3" 



Clock-Controlled 
Microprocessor 



22-19 



^ 22-16 



APPROVED 
BY 


O Fin ! 




i 

i 



Central Computer Controlled Charging System 

23-71 



Non-Portable Central Computer System 


Battery 
Charging 
Voltage Monitor 


Battery 
Charging 
Controller 


Battery Deep 
Discharge 
Controller 



23-51 B 



23-51 A 



23-20 



2^ 



23-82 



Rechargeable Battery Means 


Processor, 
Memory and 
Communications 
Means 


Battery Voltage 
Monitor 


Battery Current 
Monitor 


Battery 
Temperature 
Monitor 


23-91 


23-92-^ 


23-93-^ 





23-18- 



Battery Pack and Associated Monitoring 
Memory and Communications Circuitry 





vJ.vji. rio. J 


QV 

bY 






DRAFTSMAN 




1 



+CH0O- 



LM2931 



1UF 



25-10 



6MHZ 




25-50 



25-32 
1UF 

+5 



BPW 
DATA 




BPR 
DATA 



25-51 
100K 



+5V 



100K 



■25-44 




VCC 

CHOSNS 
BATTSNS 



X2 



RESET 



VS 



47K 
t — \AM) 



BPW 

DATA TEMP 



25- 
45B< 



25-22 



2N3904 



■28 J- 



^25-27 

25-28 -It 



25 



36~^ 



25-38 




25-24 



25-42 



+BATT 



=5- 25-20 
S-4-NICAD 



BPR 

DATA SENSE 



4.7K 

DISCHG. | VVV\ C= {2N3904 

OND 

T 



1 



25-60 

±r CUSTOM J_ 
" CONTROL 
CHIP 



T CELLS 



-25-26 



OND 

— o 



APPROVED 


O.G. FIG. 


BY 






DRAFTSMAN 








APPROVED 


O.G. FIG. 


BY 


CLASS jsUBCLAo 


DRAFTSMAN 





CD 
CO 



2r* co 

CD "o 
CIS S=Z 

§ 

c Q_ 



CD 



1 1 J0— ^..^OLJjrls.. 



as O 
E ^ 

x n 



a> 

CO 

O 



CO 



CD 



OJ 

CO 



o 

CO 

2r 

CD 
CO 

CO 
o 

CVJ 
CO 



co rr 




CO 
CVJ 



<: 

I 

OJ 



cvj 



CVJ 



CD 
CO 

O 



CD 
CO 

O 



E 

CD 



Q O o 

O O § 
O 



CVJ 
CVJ 

CVJ 



eg 
to 
Q 



S3 
*co 
Q 
I 



